3 NMR (500 MHz, C6D6, 298 K): δ (ppm) = 6.71 (s, 4H, CArH), 5. 
General procedure for the synthesis of [(NHC)AlHI2] 5 and 8
[(NHC)AlH3] (1 equiv.) was added into a Schlenk flask and toluene (≈ 5 mL) was added. The mixture was cooled to 0 °C and MeI (5 equiv.) was added dropwise using a syringe. The cold bath was removed and the reaction was stirred for the indicated time. The toluene was evaporated to afford the desired compound.
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X-ray Crystallography
Suitable crystals were mounted in silicone oil and were measured using a Rigaku FR-X Ultrahigh brilliance Microfocus RA generator/confocal optics and Rigaku XtaLAB P100 or P200 diffractometer using the CrystalClear (Rigaku) program suite. 6 Structures were solved by Patterson (PATTY) 7 or dual-space (SHELXT) 8 methods and refined by full-matrix least-squares against F 2 using SHELXL. 9 All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were placed in calculated positions (riding model), except for the Al-H atoms which were freely refined (geometry restraints were used on the Al-H distance of 10). Crystallographic data is summarized in deposit@ccdc.cam.ac.uk).
Molecular structure of [(IDip)AlIX(aIDip)]I·2 C6H6 (X ≈ 75% I, 25% H), 110.75·100.25·2 C6H6: The crystal was obtained from a reaction that gave 10 and it is likely that 10 was further iodinated towards 11 before crystallizing, rather than from a direct reaction of IDipAlI3 with IDip which does not yield 11. In 110.75·100.25·2 C6H6, one Al-coordinated iodide position was modelled as disordered I -/H -, with about 75% iodide occupancy. This was estimated from the relative values of Ueq for that iodide and the other Al-coordinated one, thus giving 75% 11 and 25% 10. An Al-H hydrogen atom (25%) was included in the model with geometry restraints. The Dip group on N2 is poorly ordered and geometry restraints were applied during refinement and one isopropyl group (C22-C24) was modelled with two positions for each atom using geometry restraints. Geometry restraints were further applied to the refinement of one lattice benzene molecule. 
